Impairments of manual tracking performance during spaceflight are associated with specific effects of microgravity on visuomotor transformations.
In contrast to performance in cognitive tasks, tracking performance tends to deteriorate fairly consistently during spaceflight. We address the question whether this decrement results from specific effects of microgravity on motor control or from non-specific effects of the various other stressors present. In a case study we generalize the findings obtained with aiming movements, performed by the same cosmonaut with the same effectors as used for an unstable tracking task, to obtain hypotheses for specific changes of parameters of a simple model used to analyse tracking performance. Consistent with these hypotheses, we observed a reduction of limb stiffness in-flight, but a reduction of the tracking gain post-flight. The cross-task consistency of the observed changes does strongly suggest that the tracking impairment is at least partly caused by specific effects of microgravity on motor control, in particular by a mis-calibration of muscular forces which likely results from an underestimation of masses due to weightlessness.